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— H • 100, frV ' 0377/X-f • f- • 
6 • 7^—2 

roan* Vuyyx. *^-*-x-f 
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T"ft;K ^"Vy>x-^-2280 
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(74)ftSA #S± ilia SIS W24S) 



(54) [aW©£*M £Sb ho7 7-fe?;io 'J >S^H-^-y h ft &tfl;:*-®Symfei3<J: tfffljfc 



(57) BSKj] 

9f£M\i h a 7nAChROAy >274©ttBK75 

ft: (nAChR) tfU"*:^ KX£tha7n 

tZ*9 9-t$£Tf®3zm®h&m?%. *£. 



1. #£§|fc ha 7 = 3fVtt7tf;W3!jy§tfl: (nAChR) -y-^a-^s/ h 
<03CSfl£%3— K-fSJKy^^^f-KTfcoT, »4St ha 7 nAChRih;^ 

3 . 1 (CS2*©# y ? 9 KSr^A/"e*5fi±tttt. 

5 . &m?.9 K*«iaisrt -essas iis i 5 y ^ ^ k 

6. S^*t ha 7 nAChR^t ha5V274T nAChRffc^, W 



5 KlE«©38Sl-<^ ^-o 

7. 5 *fctt 6 *-«r£A/"e*a*±*MSL 

8. iMtlMtt. Sf«»Bi3±tJ«W±SB>ISJ:9**»*»e>»tfH 

7 lcfS«&©«£«. 

9 . »£§!t h a 7 nAChRtf y K©/< y y274©&Bl£T $ / 8?8&£ 
#A/t?*5, %.M*5£Tf1@m£ ivtz^mt ha 7^=>^vttT-lr^/v=>y 

ft (nAChR) f-^n-r^j/ h„ 

10. K«*aJ/<y >2744»e> h ^-^©Bm-efcs, nt#jg 9 (cieife©^ 

11. =3fytt7tf/P3 y y^ffc (nAChR) fgtt&^v^ > 3 

(a) »£§[fc h a 7 nAChRtf V h'©/< y V274©&B(;:T $ / &B&& 
*j"f5£&t ha 7 nAChR/Ky^:/?-K£3gmi-5ii«£2p{§U 

(b) t SSfflJS i U 
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* 

(c) (i) ttxiio 7S*mcsH-5Xtt»*5 r 3-=. y hsrjga-faajfiicat 



12. »ttfi»ttfc***wjfcrafc»©3!r8re*>oT, 

(a) Silt ha h # y KW'< » ^274<OffcBl-T 5 / & 

(b) WMfc£*£«ttM&i U 

(c) *teiais#tto}g«{ ic n u -t annas fc (i»fla#tg =^-t5:tt 

13. Wl-S-^^nfOt HE* a 7V-7=L-y h©«6W*!>:** W:*?- KSrtft 
(a) t«I« hCgfifjd? !i 5! ? utf K^>4 < H 1 o© 
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*«M©Hf*lc«v^Ttt, = = ^:H*7*^/U3!fy£«ff (nAChR) fcBB1- 

5a h*r#Jti-5 0 nAChRtt, Ttf/^JV (ACh) *5 <fctffl!l<0 U 

^K*^»=y fi9ft5. h4*b©**ttWr»l2 ( l"TM-2j 



7f^asy hSr^WfSfc^-CfeS (Sargent (1993) Annu. Rev. Neurosci. 16: 
403-443 ; Court h . (1995) Alzheimer Disease and Associated Disorders 9:6- 
14) o a4l3itfo 7*^«y b #a*0>v*<oi»©gsa«r§| 

ffi^T^A/tBSaLrvvS (Beckt> (1994) Neurobiol. Disease 1 : 95-99 ; S 
teinleink (1995) Nature Genetics 11:201-203) 0 £fc, a 7 £nACh 
Rl*> ttW^SJSlCBBiibfc^jl^n-fei/^^ (Freedmanb. (1995) Biol. Psy 
ch. 38:22-33;Rollins<b (1995) Schizophr. Res. 15: 183; Stevens b (1995) Ps 
ychopharmacol. 119:163-170) , fflM&iRfil (Donnelly-Roberts h (1996) Brain 
Res7 19: 36-44 ;Akaike<b (1994) Brain Res. 644: 181-187 ;Martin£> (1994) Drug 
Dev. Res. 31: 135-141 ;Quik£> (1994) Brain Res. 655:161-167) , jblWI 
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^fi^>J*5*5itf#fiKB (Chan ib. (1993) Neurosci. 56:441-451 ;Pughb. 
(1994) J. Neurosci. 14: 889-896; Freeman (1977) Nature 269:218-222; 

Broideb. (1995) Neurosci. 67:83-94) J£|HSLT^5"^ffitt#fc5o 

rt"t?ftfflc?ixTSo9 (Garcia-Guzmanb (1995) Eur. J. Neurosci. 7:647-655) 
% ^x;;W>7rVf>f * * (Caenorhabditis elegans) ""CIL 

tt£r*B< (Treinink (1995) Neuron 14:871-877) 0 =17h!la7^ 
!>V251i»fehU*^^0*««J| ( r c -a7V251Tj ) KlMHLfcT»I-2«I«rt 
<&¥-T5/lfc£&£li^&!J, a 7 nAChR«JgS3j:t5lJ-^3.riy h«fB<z>W« 

^MSO^OlOtfcS (Bertrandb (1995) Sem. Neurosci. 7:75-90) 

o 

~V hV a 7iJ£lKtc-a7WTj)iiAChRiifc^T, c-a7V251T (a7-4£k^£ 

Sttfc^TLT^fco £?C> c-a7V251T nAChRtt, iifttta 7 *3 it^ffiO^SnA 
ChRtCS3tt5nAChRTV^dT^^ h-cfes^t hn^^y 



Galzib (1992) Nature 359: 500-505 ;Bertandb (1993) Proc. Natl. Acad. Sci 
. USA 90:6971-6975) o ZtlbOQffifrb. ^5TM-2^«0«it£*: 

^^^;^^L5 5tV^5^5lft^#^tt/c(Bertrandb(1995), ; Bertr 
and h (1992) Proc. Natl. Acad. Sci. USA 89: 1261-1265 ;Galzi b (1995) Neurop 
harmacol. 34:563-582) c 

^H)a7 nAChRf«?L«a7 nAChRiH3l#tt^S<aLTV^5^, fiAft 
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» 



pj ) ft, vv a 7 lAcmc&^xti.ftmz^UftT*-* hX't>z>fr y 

th«7 iMM\£&\/^X}*#%\ZliW£T*-X h-Cfe^(Penglb(1994)Mol. Ph 
armacol. 45:546-554),, ZtlbOfaMtfhZ t®^ -!7h!)a7 nAChRlC&tt 
6 T 5 y &<D&it\zmi£)L Ufc fc ha 7 nAChRlC&ttST 5: /^cD^ffc (flSC. & 



tt&»fB*Miffll;:M LX-V V y a7V251T^#iS{aLTV^ <> L^L^^t) 
Arte 

Lfci ! otv 1 o©Hlifl0ffit*3^r, a?JJ >274dSe&$ftfc2E&fc h a 7 
t> 5 1 o wilted j&ir&v^Oi, ^£>i 5 ^DNA^ir^A/T'/iSifflmx.^^ 

t> o i -oonwMmc&^x . *%>m\t. ^yy274^a^ 
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boimm&Mm\c&^x\*. #ftsttits, B%vm*±, tfim&m&x 



tcisas $ ft 2> -C h 5 o 

m 1 (4, *?y 7— ^SI^S^SrfflVTt h «7V274T AChR^^3ESDNA«:W5 

H2A~2Cf4, V274T^#^g£"£:fr-t.5 tk 7cDNA<0;* ? U-^-f KBB^U (E 
JJ#*1) %7ji-fo Yls*~>-%f&%mteX^7r;£hX}5>9, WISIMfcEcoRVSS 
J;tMpnl(C|4T^ s #$nT</^„ KcDNA^P>^i#Wbfct ha7V274Tf- 

7«y hfcUfcOjijerSyWB?! (6fi?'J#^2) i^StvO^. V274T&£ 

0 3-Cfl, T7!)* l 7^^ (Xenopus) JPSiiflart'C'^a^nfct h a7V2 
74T nAChR (H^^fS^-) *3it/t ha7^£SnAChR (6&tSE-)§0 l£*>tt5AC 
h (£j£) , (-)-^a^y (^iBI) , GTS-21 (±fr#Hft) )S£Tfm-089 (Tfi 
#HA) tHI-ifta-je^HffiSrHSCttJcJtKL-CV^. 

H 4 tt, AChlC i 5»14ft*3 «fc fc h a 7V274T&g<Dil£gji 



» 
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ba7WT AChR<0»£iJt«LT[g*"t'5p 
ECfi^^^y^V (10M) , MLAtt^^yuy*3=.^V (lOnM) , DH0Ett$*fc K 

D-j3-^y hn^r^^(i0M)^-r o o-7=*~*b*tJiBtt, 

(bathing solution) 9 , *ft&20#PfliS/B Lfc 0 JrF^fcO-T h 

|6(t 77U*y^ # JiA' (Xenopus laevis) ftT^Si Lfc t ha 7V274TO 
, 10/iM AC^t^5jeff^*«JtttEoB8«S:H^UTa3 9, H«t», %W\t, C 
a 2 *{S#t4-^#O^^b^tt{f^fcfe^l0nAl Ba 2 *^^*i-S&^Barth^( 
90mM NaCl, ImM KC1, 0. 66mM NaN0 3 , lOmM BaCl 2 , 2.4mMNaHC0 3 , 2.5mMtVUtf 
V !J VJ^teXmOmU Na-HEPES^ y V 7 — ■ ft^pH7. 55) rtT$J££ftfcJ& 
g£^L(Briggsib (1995) Neuropharmacol. 34: 583-590 £ #HB $ jftfcV ^) , = ft 
JKtt, Galzi<b (1992) Nature 359: 500-505 -5 fcfet-T h n tr^ 
3r^W"t*£ fOR2j »JK (82. 5bdM NaCl, 2. 5mM KC1, 2. 5mM CaCl 2 , ImM MgCl 2 , 0. 5M 
TfntV, 5mM Na-HEPES/^ y7r-, ftH* 



P H7. 4) rt-ca je $ ttfc^^ «r*i% 

H7lt a 7 nAChRSfttt!) ^Ktfc5[ 125 I]a-^n r-^v^O, 35 
^fc ha7V274TTb7>^> r a:^ h £ ftfcHEK-293 n- 

ftflf*fflv^5. *<&J:5*StflW±* 3C»tt+^KRW*ti-cv^4 0 Sa 

mbrook, Fritsch &; Maniatis, Molecular Cloning:A Laboratory Manual, IS 2 
dg(l989);DNA Cloning, Vols. I *3 (D. N. Gloverjf|1985) ;Perbal, B. , A 
Practical Guide to Molecular Cloning (1984) ; the series, Methods In Enzymo 
logy(S. Colowickio cfcU^. KaplanilH, Academic Press, Inc. ) ;Transcription a 
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nd Translation (HamesPjSl984) ;Gene Transfer Vectors For Mammalian Cells( 
J. H. Miller^M (1987) Cold Spring Harbor Laboratory, Cold Spring Harbor 
, N. Y. ) ;Scopes, Protein Purif ication:Principles and Practice 2 KR, Spr 
inger-Verlag) WCR:A Practical Approach (McPherson t>i 



(1991) IRL Press) &#l$$*xfcV\, 

■jh/any j.j hSr-^tf. 

A. 

TAChRj 45Rtt» #fte**Mtr-fe^/U3 y ^ ( TAChj ) 

AChRJi, **iWCI4, =3fVtt* fc(4A^.* !) ^ttfc LTT&E#£ix 

TnAChRj &5f§tt, -n^^ltTir^/Vn U 



•J-5. «*©ir:/:3.-s/ h*jf<DnAChR^, $5*fflflS, - a -n nA& 

rnAChR-^ya-^i/ hj &5SS»i* nAChRO^(CjoV»T, fc-frttL 
5«^>'^flttt^T-*»!lc1-«. ffinAChRtt, 4o©l©W«f^a 

-5/ b^kftSiAft (2o|J« lf^a=7 K lofifl ltT'a-y k lO 
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TS>5t%xbtlT^5 0 a- n^nAChRfc 3£*#"Cfc5 i 

o SS^Oi: ^5, 8i^a-Dy tt f^yf (a 2- a 9) *5<fctf3 <@<E>~3. 
-ny/S-U-^any h (32-134) J»¥li$iv0^5 0 V*< oi>C=a-o ^nAC 

Xenopus) WfMBlfirtfcit; MMIUSa 



(«*Ji* 1©^ 7 y ^fy KftStt-f t fcBflaLfc* 

Xttftt>-«tt*»ttSr**1-S 0 #»W-Cffl^5fc h»£S!a7nAChRtt, Dou 
cette-Stamrab(l993)DrugDev. Res. 30: 252-256 |B4K £ft "CI 7£fS Ta7Xn 

ttlftSixfca 7^3.=iy Ifc^ot, ~7 h ]) a 7V251T nAChR 

a 7nAChR£ItBfe-f 3o 
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7>?^ M4KS£ftSriStt{fcL*v^ v><od>©feKfi7=f=* h t 7 
»»Srfttfi-»It-Cib5. K*^u-^-Ht, *iiBft#3*8ftgtt*tf;[|q* 



zkfc~°imr*h>o, m*.ti, KHD&mmzte^xttT*-* vxh<o, *>5i 

rnAChRfEffliftj 14, 7 K X>*=*-*k ft^Wn?*-! 

ft3&Wt?fflV>S T^U^^u^Kj &3f§f:i, y#5?^ w^-^ K* 

u * k<o, tticwfi s cop? ^ u-^-f- K©a£-^ig£S:*-f 5. r. 

©fflfftt, fiE^T-«)-ft*3i©*Sr*i-. LfctfoT, &ffl§§tt, ~ftf(:t3.};tf 

r^s (ft) j fcsiitt, isk±.*>x9i>* , f-h'\z.ts^xwmm±mBfflbtx 
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, ^icioTtt, rg£&ft (ft) J ft, 3E*^w<^K*fctt^-y =rjt*u 



mm, matt, wfc&rtsr 5 fflUMva*! 

itV^fcttftttWiSiS;* (stearic bulk) ^ififfSffife, t3Jx.»i, Gly/Ala 
% Val/Ile/Leiu Asp/Glu, Lys/Arg, Asn/Gln, Thr/Ser&itfPhe/Trp/TyrSr-^* 



-13- 



w^bWJ-C&S. »3-KIB5iJ©**«:, 5';fcigrofllRH!*&= K^i, 
3'*»©WRfltih3 K^iKiDJtfe&ilS, a-KEJfll£tt» mRNA, cDNAfci 



^XAR%) tt, 3H#fcJ:<*ne>:|va^.5. 0>Jx.fi, Sambrook lb , ffiit;DNA 
Cloning, Vols. I3o<fctfII, fflU ; Nucleic Acid Hybridization, l?tf$t&#fi8 
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- K*fctt#!> h'thZZb *>5»S©jj«!> - Kfca 
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h(D^y ^274ri*tt&£;h,;fcfc ho7f^a=5rh«(t:i3-Kt5. U 
^sKU^^U^KI*. y ^274tfS h 

^roftto 9 Jc-fe y vSrfflv^HSfilfe) -CBlfcSJxfcfc h a 7-yy:*=5> h£3 

t h a 7 ^nAChRtt, flligftdBftS Lfc<tfe£>nAChRJ;i*t LXMU L1t¥f&& X 
Xf : ?&H-lZ.mt£Z>¥r&<?>mJ3&7Fi-o WUiZ. - 7 h y a 7V251T£S#W#£ i: 
Pl«fc, fc h a 7V274TIS, t hfMa 7 nAChWSg i; tt^T, = y >f£IM4T 

fc h a 7V274TI3:, v?t Kn-fl-rciJ hn^v?V (DHjSE) {d i >9 . 3§<ffitt{fc 



SJV ~7 h y a7V25iTtta*W^fl:3*iS£-(\ k h*5J:tf=i7 h y 

S*#3E*ftttSlia*«HCftft5 (H5*5itWalzife. (1992)) . ~^-uV 



«T»-<*Vtti»e>ft>f*ytt^8lfci-5 (Nature 359:500-505) . 3=fc, d-y* 

ha7V274T^tt^ftT=*~:* (Bertrand^ (1992) Unconventionalphar 

macology of a neuronal nicotinic receptor mutated in the channel domain 
. Proc. Natl. Acad. Sci. (U.S.A.) 89:1261-1265) 0 k h a 7 gS^flft 

hy&Jltfk htf>p#G>a 7i?£MnAChR (Galzi<b 
(1992), fi&#M5«fctfBriggsk (1995) Neuropharmacol. 34:583-590) tltl&te*) 
% h y a7V251T nAChRteft ft ftV^ (Galzife. (1992)) , t 

ha7V274T nAChRte, ~V by a7V251T nAChRt ttSft 0 , Ws>£W%M'&hW$k 
\ZOmV£k±X*mffi-tZ> (06) o 

t b£ft#a 7nAChRf-^^y h Sr = — K1"5DNAtt;, y/A*tttcDNA 



ttRNA<0W»Ofc«)O»at b"C, KDNASr^-rS^ t^-Cf 5 (Sambrook<b, 

0fMODNAS:#5/cfeOlO^^j£^, Doucette-Stamm b (1993) , BftJSfcEic 
<Oi:fc9, »£®k ha 7nAChR^^- y h*3-K1"5cDNAS:*Bt1-Swi: 
Sr^fro ov^e, r.<o±5(-UT»fciffea!cDNAS:, #y ;* 9— VmmRfo ( I" 
PCRj ) *iV««S3Ea^5^^-EMSrffiv^lt«iL»«UT, k h^JIfta 
7nAChRf-7^-~y h K"t"5DNA«r*§5 0 ±9i*L<tt, PCRT'te, IffeSD 

-(Hftfctt* 10-20* ^U3j-^Kfi)Srttfflf 5. R^9>f^-W^E?!ltt, K 
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t/iS'Ct'S (Zolert) (1983) Meth. Enzymol. 100:468) » 77 4 ^— 

-I'-tf-S/g Vfc iflC#-T. *©i5*PCRfttt» ^Jx«, *H£fff ff?4, 965, 188-!§- 
% ^4,800,159-^, fg4, 683, 202-l§\ ^4,683,195-^ (Zixh<D±ftZ&M\C£ <9 

"CttJBLT, Wl«rfirfc3 rt^t?#5„ 

SiJjfet UT, ®S/<i:DNA7'1 , 7'7!;-^e>^aDNASr#.5wi:^-e#5o DNA 
7477 })— 13^ Grunstein?>(1975)Proc. 



Natl. Acad. Sci. USA 73:3961lC|E«0^fe(Ci 9 7"n— :/-f-5 - £ ^"Cf 5. 
i 5 1 orogijffii: LT> t hRNAa»P>W£-f5RT-PCR (JgK^sK!) * 

EJPW**<E¥ffiU:«t«J, ^StbTcDt hRNA (*5»1.5g) A»e>-*Hc»IA* 
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])y (V) <DjXt>*)K hu^y (T) ©= K^*fctttt09fa©Kft«r«»1- 5 

J; 5 (miaHlfe^Jl *±VH1 fcttHSftfcl^) . a7V274T©£±g: 

y UjJ-f- KB, 0flx.tfWarner (1984) DNA3:401l-E«O U 



iStt)\ts Zoller (1982) Nucleic Acids Res. 10:6487t;:fE$£>Sitf4#gtt35#> 

i^gjuw^y y-fx-tswtrsufciagjsiu!*^, 7°7-9<nmiVf*& 



*J3&« (E. coli) DNA#y^7—t?l Sr, 0EftMto4> WWE-f* 

aa*5***t/>i^W**-K=5i^l (dNTP) Off&T'C^ffltT. 
9I»rWr>i-«r¥»*«fti-5wt«sl?#5. *fc, SIS* UT— 9 



*5 HSr, ii^li. ClewelUb (1972) J. Bacterid. 110:667iI*jV''T^$tt 

(ri t)^«fi-5. E?lJ*5£ttx <£<fte>*Vtl^Sangere> (1977) Proc. Natl. 
Acad. Sci. USA 74: 5463(0 i^fr^rfft (cF felCMessingfe (1981) Nucleic Aci 
d Res. 9:309l£f2«$*VCV^-5) (Ci*), * fcliMaxami b (1980) Meth. Enzymo 
1. 65:499Mg££ftTV^*£t£J;(m&e>-iri5-e#;5„ GClcmtf^T'B* 
^fgfe^ixS/^KJBiajand compression) <D?SMi^ Wz.it, Barrb (1986) 
Biotechniques 4:428|;i:m^TmS$ftT^5£ffilC^T-x7>'^Ty 

? u-^sy^t 9—*.it\-s&&s<9 9--vhzz.t #prtgft#*W0v<* 9 
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2>o 0fl;itf. H^<t#±©**»-CH:, *J»® (Escherichia coli) 

$it5o matt, wm^.mm<D^mumm\z\t, x^-f-nft&m 

, ryf->i) y&itfr hyiM* y x»t£ 5 ^t^^rta^? 

*5 KpBR322, feitm^KHttv-^-fcft-^-f-SKMSrlSJtllK^Wi-Sa 



Changfj (1977) Nature 198:1056) , YVzf \>7 'r^^o^JR (Goeddelt> (1 
980) Nucleic Acid Res 8:4057(C*3VT^ $ftTV>5) „ *3iUtl S3t5P17°n 
^e— ^— joit/Nae^-U ^y-^^fi: (ShimatakeP> (1981) Nature 292:1 
28) , ^fjm-trp^imac UV5yn^-— ^-©ge^iJicSjfei-S/N-l'y'IJ y KTa 
c/n^-^- (DeBoer£> (1983) Proc Natl. Acad. Sci. USA292:128) tflZt. 

t>t>tf\ MMtCilK ^~>7^ (Bacillus) Vtt fete*/*.— K^-T"* (Pseudorao 
T • h y ^ (Pichiapastoris) , f-j/^a 5ir^ • tUfv^i (Saccharomy 
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ces cerevisiae) H&Zf-^X. • iJ—fV^^<A'^f'y^7- (S. carlsbergensis) ifi 



-fcfWH-S. HfBrjffr&tt"***-**, (Broach?) (1983) Meth. 

Ellzymol. 101:307) , CEN3£:ARS1 1 SfchMfM^flllltC-fSfctf)© 

Xfcf, HessPj (1968) J. Adv. Enzyme Reg. 7:149, Holland^ (1978) Biochemi 
stry 17:4900fcit/Hitzeman (1980) J. Biol. Chen. 255:2073£#$,£ Jxfct^ 
o v><o^C5Wffl*»JI!?^t L-C»i, ^y-tr/WA^fc K-3-y ^SSt* 

t KD^t-^ (GAPDH) ^Bt-^-tfcliT/Va-yl^t Knyt-S (ADH 



erican Type Culture Collection^ if <O^Ff£^BII^ : 'f>A^"5JSE _ efc5„ rft^tC 
fit* HeLa», t hB&JEW (HEK) MB. ^-SPft (CHO) Sfffl 

HSU WJM.'^Kf—'g (BHK) *Ml*if*^**l**«, ^ftfbl-RBS^ftSk© 

, 0H^(i->$TV^-r^4O (SV40) , 7?J*l*]ffi?^/W;*. (RSV) » 7f;? 
-Y/W* (ADV) , $i//<\?a— (BPV) . Mtfn^/W* (CMV 
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0Jf4^ Gopalakrishnanb (1995) Stable expression and 

pharmacological properties of the human a 7 nicotinicacetylchol 
ine receptor. Eur. J. Pharmacol. -Mol. Parmacol. 290:237-246(C|B® £ tl 

i&<Dn&%h / £$fl-VhV > . P5£?S*BflS (Briggsb (1995) Neuropharmacol. 34 
:583-590(C|5^O^j£?rfflV>^) , SAjfBS& (SummersioitfSmith, Texas Agri 
cultural Experiment Station Bulletin No. 1555(1987) tCfE^C^ffiSriflV^ 

n-^kJt^OftmtBftra^^/^^n^-^-feffl^S (O'Reilly Ml 
992), Baculovirus Expression Vectors: A. Laboratory Manual, IRL/Oxford 
University Press) 0 
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UrtfcW-fSr. fcjP"CS6 (t&JxJf, Winzor<b (1995) Quan 
titative Characterization of Ligand Binding, Wiley-Liss, Inc. , NY?r#£fi8 



tit, !>sa«*^n-srh^9 7-f— (HPLC) Srffl^S r t 5 C 

Hffi^^K^aflfJcHUTtt, J. M. Stewart** <ktfj. D. Young, So 
lid Phase Peptide Synthesis, f£2JK, Pierce Chemical Co., Rockford, IL(1 
984)&£>tN;:G. Barany&itH.B. Merrifield, The Peptides: Analysis, Synth 
esis, Biology, E. Grossfc itFj. MeienhoferjH, Vol. 2, Academic Press, Ne 
w York, (1980), pp. 3-254£, *Ate*ttffi-&fifttBB LTtt, M. Bodansky, Pr 
inciples of Peptide Synthesis, Springer-Verlag, Berlin (1984) ftfeU^E 
. Grosses <ktPJ. MelenhoferS, The Peptides: Analysis, Synthesis, Biology 

, afrit, vol ifc#iH£*tfcv\, 

loingj LV^IC*5V>Ttt, BlfS©aCak ha7nAChRf-^ 



(Xenopus laevis) WSjfMSft <^«&F^OE&aAK <t 9 - t tf ? 
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T*£5o -<£>#?££ffll,vt, geDNA*fctt$mRNAl£:3— K£ft3t ha 7nAChRi^ 
-?=l~v h£g i fc<Dmi&Z&T<Dbte , Q\ZWmtZZttf-?%Z> (Dascal (1987 
) CRC Crit. Rev. Biochem. 22:317-387Sr#BB$tlfcl/'>) „ K1"5 

■£5„ ^Sttfc^fc h a 7nAChR©1$tBl3\ iiiJ3&f*9StE!E& (intracellular 
voltage recording) , 2 «ffi||J£H]©£. /^f * 9 V^Sfefc if 

Xytem&^^y^M-is ACh*fci4tt,ro=-=>^>tt^ 3 ^SiittT^-^ hie 



arc- saw («jLtf*fcat«a«) £titzit&®><oftmm&'frzwfetz>ztKi: 

J83l**tfcS*ftSr4effli-*^i:iJS-C#*. nAChR 
St ha 7 nAChRzK I) *<~f*f- K©/-< ]) i/274©{4{l(C7 5 
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* 



/gftt&SMfPf 5$;gfc h a 7- = ^^ttT-ir^/U3 V (nAChR) XV 

^tt?r^5 (Adams ?> (1989) Degenerative Disease of the Nervous System, P 
rinciples of Neurology, McGraw-Hill, NY, pp. 921-967) „ ZtlbO&i&O 



E^fitt**1-3*V/<*ftrt©**!«EJias, iHA->-3iw^y^. (c. elega 
ns) ^*5lt5SJatt#S^tt(CH5iUTV>5 (Canessab (1993) Nature, 361:4 
67-470;CallessaF> (1994) Nature, 367: 463-467 ;Lingueglia£> (1993) FEBS L 
ett318:95-99;:*5j;U 5 VoilleyP> (1994) Proc. Natl. Acad. Sci. USA 91:247-25 
1) „ deg-3*:-v<:? Iff CO ry^y • • 77V^~>3 ~y (gain-of- 

function) J %j£&m*. /h£* l»©=»-n ^©2ISttSEtt*:§l*firl- ( 
TreininCj(1995), fiftS) . £«£&£*©Wfctt£ix&<0*WlJ:*tLT, s» 

ity-T>fy^ (sensory gating) , ^MB0tt^J:tftt8lt8 
S5£ (oseoarthritis) iCggjgtfc&St) 4£©»«©^£Wflifcfl:£*«r* 
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feffl o 7 n*ChROflH±^B:» *WflSffc&#tt MBMHOtt^ Donnelly- 

Roberts h (1996) In bitro neuroprotectiveproperties of the novel c 
holinergic Channel activator (ChCA) , ABT-418. Brain Res. 719:36-44$: 

a 7nAChR$rffiffl-T5rfc>!i5-c#5„ *fttt, Hn:RlBfc*SV*T©*e»1-3iF 

£Sl3fc*fti:H:*fe»), roSEJIo 7nAOiR^JKtf^4MU3J:tninttliK:d3 

(BertrandtJ iUSChangeux (1995) 



Nicotinic receptor:An allosteric protein specialized for intercellular c 
ommunication. Sen Neurosci. 7:75-90) 0 Lltfr-^X^ t h^*nAChR1r73.= 

-& Lfc U^/HC* T 2 «T^b-f Sfcfc, »4I« 7nAChRir73-=s> Mc 

O&ft©^, t ha7V274T nAChRIC|8 LTH 3 

Lfc«!-oT v a 7nAChR!)#^K©^a^6<Jl4SH:, t H£gnAChR1r7'j-=.y 
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rv?^ YX*hZ>^ti)^m-?h?>be ^©^^^XAAS, |?£§f a 7nA 

ChRlC^tt?>^T^=X^tC^L.T^5pI^tt^fc5 5. P 13 V K# MAS 
tt^ffiSr^S^-tS^tt, ^a7nAChR (0"Jx.if, fcha7V274T) IC&ttS 



V 13V K©3b2>*S<fctf3!llB£iJ±f!a 7nAChR{C*3lt5-t<OSS^*3«tt^l^tM: 

&A$*l7tpSj£*»JSS) SrfflV^T^-rSwt^-Cf 5. a 7 nAChR©|gg^tt) 
nAChRf-7*3-= y hOJtt«^»Sr^fl:i-5 V K (»#r =r=* Mfcfcli 

mm. Kit, aity-Tv:^ (HMtstiiWB^sws 

) ^t*©ft!l©-=i^VSfflH^>^fJ fct>tfJfl)fc!Jitfl'K®fifc, ^Ma7nACh 



7 nAChRl^a.^ 3, h ©ffi14{b* 5 lfflJ!a«S6<Jt?fo-5 t V> 5 SEjfflttU a 7 nAChRlfT* 
a=y h4r»SH-4*ISrt"enAChRT='=^ hsMM&fiKfcjSlBU w©»JJ3» 

If, Donnelly-Roberts e>, !f*l«:*J!R$:h/fcV'0 . ^©^^XAIi^fc*^ 
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mmt\Z i5Ca 2 *Siitt<0f«#lCi?,^a 7nAChR{w J: 9 8W|-$*l,$Ca 2 *»iA 
. elegans) T-SgSftS© i: *S* <b < isHiW»$E£3l L 5 ZX'hh 5 



fefc£*l4V'>"5rtEt£#*>5o 7nAChR^3.= 5' Mi, 54;** = 

XA(D»^lcdoV>Tft^ftjicSg-efo^5o 4*4 fe, **Ui, »45S*fls« 
*«:«it-*-syifvKSrlBlSi-Sri:S:Bri8fcU **Ui, nAChR©=^ 
* - j/ 3 ^ ]) # -y Y<n> m& b »i*S ic nAChR^ -Y SrJftf^i- 5 

^MnAChRttiS^ffl-f 2.^ja«Stt*fcii*fflBa«Stt{t:-g-%ii, ^< o^w 

AChR^^^^F©/*!) V274COftfilCl7 5 /Ktt&SrWI-S^t ha 7nAChR 

»T©*a»^«IL«i»ia* («*.«» 4 VfvMftrt-tlt*? 9 Y'sY ( riPTGj 
) K <fc 9 fl^nrt64LacSwithch^) ftX-£fe\Z.%&£-£ % Z t 5. lla 

7nAOiR*^a=y MSSUi, IPTGOSaHPK <fc 0WWS*l5*-CttffiW*n''T»H 
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f^SAasfy ( TMLAj ) t.ft\t/ U 5 7 5 V) OffftT"T»**+5 C t # 

rims. riie>«!)»*ass***fctt»*S!Oo 7 nkOiR^s.=- y hlz 

. *fctt«*.tffe*©»ii* (Mitts. hj/O'p'A—Hu fii^ais 

IC±9#K»S*16) t>L<l*7? h—X?t Koyt- tf (LDH) ftjfOMBK 



AChR £ 9 g L < feint S g| L h Z> V * i*U£§!nAChR t It X SnAChR 

4fc, h£ 3131,1- 5 nAChR DNAffl£>;ty =0?* U^f- K7°n 

-T'SrKH-rSfcfttc, &DM4fctt*ftfc:S*^3KNA£rteffl-f 5r t*st?#5 

yn-^!J?^l/tf KWt DNAio«tUf/4fcl4RNA*3«tU t /4 
-7*tt, a 7KAfl:frlF£a^ yfe—^4»e>WWi-*fc»0-f bn^-f^J 

tl^5r£ttBJia»tUv3rV\> fcSi^tt, E^*ffo/c*lc:f->'7 0 /WRNA4fc 
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, «lEWJi^(OJKy-<7 , '^K-g-^g^itf5rfflv^T-g•^;-r5r tas-csa. ^UnAch 

4 if) flWU. -Y>-t*hn$fcl2in situ^fcffi«3tTyfe>f<tifCttffl1-Sw 



as 

ittftr-t^a y v ( rAChj ) , a5yt- -tfiASL fiftd-y^??^ ( 

TdTCj ) , yv^WiX^&itfcfig^^^VOMECjm, Sigma Chemical 
Company(St. Louis, Missouri, U.S. A.)^f>A#Lfc„ JMb*3RH^t Kn-0 
-aiy^p^^V ( TDHBEJ ) jSXWr x-^WttT-Jl*}) # = ( TMLAJ ) 14 

,, Research Biochemicals International (Natick, Massachusetts, U.S.A.) ti* 
f)AfLt M)*^> (3-7 5 /$,|f iif ;ux^t;v^ ? y7;v*t- h 
; Finquel) 14, Argent Chemical Laboratories (Fisheries Chemical Division 
, Redmond, Washington, U.S.A.) ^ic>A# Lfc 0 
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Elliotts (1993) Soc. NeuroscL Abstr. 19:69T«£3ftT^55££ft t h 
S/^VW^f- K (MRCSPGGVWLALAASLLHVALQGEF (gB£lJ#-^3) ) Sr£tf«fc5* Do 
ucette-S taming (1993), tfjJt 



"CfR^Sii-Cl^l: h a 7nAChRU*^^s/ hcDNASr««lUfc 0 EkT<D*V 

? KSr^Lfc : 5 ' -GGGGGCAGC ACTCG AGCCCATGAGGTGTAGCCCCGGAGGAGTGTGGC 

TGGCACTGGCAGCATC T CTCCTGCACGTGTCCCTGCAAGGCGAGTTCCAGAGGAAGCTTTACAAGGAGGGG 

-3' (6B?U##4) o i©*y^>c^w*^Ktt, XholSJRMMfc W^Sy^W 
*5iU^ATGH*63 (*^) 4&t5lC«tttfcjg!!<283 KVOfc h a 7nAChRf-^ 

a-^y hcwiAgajijSr^i-So **tr±, ^^v^/^^k^^-kl, ^ 

a 7nAChR^^-y hcDNArtK^-f SHind IllSfft (T&gf) ^W9zt% 

^LfCo ^ttfcco^y ^^U^K*--JfticT=.-!;^^$*, Xhol&cfctf 
HindlllT^lbL, oV^\ ^fcXhoIfc itMiindlll^^k^ixfck h a 7 1^3. 
~y bcDNA^-TSpBluescript-^^^-rtlcaSSLfco :tlia^ ^if k 
h a 7nAChRf-^^>y K"f5Sffc^cDNA€r#fco *<0*fcfccDNAtf>& 

yjtt, i^x**^>-^3iy^y^J:95fcBLfc 0 ^cDNA4rXhoI*5itFNotIT 
pBluescript^fe«3 0fflU BE5' ^UJtfB*:^ W/*#!J *5 



— i?T?a», BstXI7^^-tjB^$*, BstXI-etBitU, pRcCMV-^*- (In 
vitrogen) cDBstXI^ftrtlCilSS tfc 0 3§^^ ^gSftfl, 
a 7nAChR*^=y hcDNA**^ttfiT^Kr 5»^-C^ftlJK^«f{C <t 9 * 

T7 9^y^^fj:yW(Xenopus laevis)flF#Ji®l?5^<D a 7nAChRO^gfe^IFg 

77!)*7^^x;U (Xenopus laevis) #P««BI&<?5BI», S*#RNA*fcH:DNA 
<0£A, *3<tt;2miSSflEa^t < J:5a 7nAChRjS^Sy3ttt, 7hntV» 
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;ft/rv^£j£(Brlggs<b(1995), tcftofco 0F©M&I4, lOOg/ml^V^^ 

-f v'VSr^-f Sa^^Barth^JK (90mM NaCl, ImM KC1, 0. 66mM NaN0 3 , 0.74m 
M CaCl 2 , 0.82mM MgCl 2 , 2. 4mM NaHC0 3 , 2. 5mM tVl-tf h y ? A^itflOmM 

Na N-(2-b KP*i/xf;u) tr^5^^-N' -(2-^^ ^^/l/^VS) ( iHEPESj 
) /^;7r- S^pH7.55) 17-18^^*1^ L1t Q JS«f4, lOmM BaCl 2 £^ 
^LCaCl 2 ioJ:tBigCl 2 ^^:<^Barth^4 3 s -6OmVCD{fc&«ftT*$0£ tfc« L 



Sl]lftl£^fb£i2\ £fc, =!7 M; a 7nAChR4W!ti"5fc»KGalzie>(1992), 
^ftSTfflV^e>J^■C^S^^tSrait*i-5fc»iC, OR2*5<fctfT (82.5mM Na 

CI, 2.5mMKCl, 2. 5mMCaCl 2 , ImM MgCl 2 , 5mM Na-HEPES(pH7. 4)*5 £W. 

«»i&fB^S***a^«»tt*BiWi-5fc»t, 10M ACh<Dfc«Ffc:#L-C£: 
rt»«:jE«flsLfc. 



t ha 7V274T c 



5S5^<^^-rt'C3C*o7V274TS:^$*5fc»^, SiSa 7nAChR-^^ 
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HitH^Lfc^ifeKiav^W:, 2o©PCRXS£trfcv\ ov-effolKHilf-e 

tf£ij£5!a 7cDNArt(C^^^n--y^tfCo Sill (A) "CH, @fS©^ 
3') F*3tC, SV^<0^fjT-T-tt7*!7- K7 P 7-r-7- (Y-5* ) rt^Stii^-grfc. ft 

^PCRS^EcoRVSo J:tMpnl*!ll5gS&&££#1-.5 £ 5 ^rJxibcD 2o<Dfl-S&:/ 

(X-5' *5 <fc ) SrSRLfco 
ftV^tf>5'»rmi, 7*7- Yft-WfyJ-?- 5' -GTTTGGGTCCTGGTCnACG-3' ( 
ffi?U#^5) ttt?!«S3E»S:fiM*1-5 V ^—^Hoiv'y W ~? — 5' -GCAGCATGAAGGTG 
GTAAGAGAG-3' (BS?IJ#^6) t LT^J*S*fc. «l^#0>3' Brtftt, N* 



J£$£&X&£fiH$1-S 7* 7- KftgCT"? W 5 ' -CTCTCTTACCACCTTCATGCT 
GC-3' t ))'<— ^^gR^y-f-^-S'-GTACTGCAGCACGATCACCG-S' (SB 

?IJ##8) ifctefflL-C^fKi^fc. PCRO&ttfl, 100ng©^A a 7 DNA, 2XPfu 
/<y7r~ 100ng(D^-7 P 7^-7— *f*5 <£ 1*0. 625U©Pf (Stratagene, La J 

olla, CA) i!)45t0-ej)ofc o Perkin-Elmer9600<K 95t:-C24U>ffl 

» 60 < CT22S-ffl, oV^-C72t;-e78#Ffl(D20lJ-^^/W-e : fT^ofc 0 
B2PCRXS (B) -Ctt, BE^MB^^-^-SrttfflL-C, rn£»02oOfii-Sr 

ftXg (C) -Ctt, XS (B) ©®&£KpnI:fcJ;UEcoRV-?ftHtU y^ffiSSt 
, ^Jt)KpnI*3j;l^EcoRVe^t;$nfcl?4Mt ha 7cDNArttiligLfc„ ftfl&cDN 

iBS+l!:teo^j»aC**s^<3|tA*nrv^*v^i:*S%Lfc. 

E!2A~2Cii, t ha7V274T cDNA^^ftO^U^KSS^J (BB?lJ#^l) 
*^f. t h«7V274T«*ft:OT$/iMWI (EJU##2) t>, EI2A~2ClC^$ 
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Hlfeg8 2 

b ba7V274Tj3J:tJ g g±ainAChRKj8ttaT=f^^ h tCiBj-S m&-fc&M& 

m%Z<Ob&*)Ty})%y*tf^;l' (Xenopus laevis) JPftjftlftrtKjtALfcll 
mm 1 "ClSfiLfcDNA^^^Ufce h a7V274T nAChR^^n^ h^ffiffi UT 

U lOMACh^*f1-5^IC»LTjE^tbfco (03) tt, jE«{ftGS« 

(AChTi^n=4-10 > (-)-=■ a ^ ytttn=3H, GTS-21Tiin=3-5, ABT-089"?B;n 
=2-5) 0^±s.e.m. ^^-fo H3K*1-ftlH4, a 7 m±M\Z *$tt£GTS-21 
^iU^ABT-OSg^l-S/h^/^^^^^T^x-^ (Shigmaplotyy h^o:T 
, Jandel Scientific, San Rafael, California, U.S.A.) {ZfoXfc&tl bA'Sl 
fc^-f* b ha 7 Wf2z£nMM\ZW>X * AChfcitf (-)-- = ^Vf4, ^ixfjxl5 
6±20 // M*3 £ tf83± 10 » M<DEC 50 {it , *5 i tHriX^tU). 94±0. 09*5 £ tfl. 2±0. 2 
Ofc;V&&«rWl/tV\fc 0 GTS-21t5it/ABT-089tt, /S^l§t*^T!¥«T*f * 
V*EC 50 ffi£W^5W#T=*~;* htfcofco t h a7V274T nAChRlC&tt ** 



fc ha7V274T nAChR{C*5l>Ttt, ACh*S £tf (-)-~^y|*2ffi&;^fc V , Ztl 
■?r*JX 1. 02 ± 0. 04 u M*> i tft). 94 ± 0. 12 n M<DEC 5Q U, *5 <fc If* iX-PiX 1. 8 ± 0. 2*5 <fc 
m.3±0.2<Dt/l/ffi»£WL,Tl^fc o S&fcfcUr^fcfctt* GTS-21H:, k ba7 

74T nkCMzi$^Xfo%±T*~XhX$>*)* 4. 3±0. 3 MOEC 50 ffi, *5<fct*1.5 
±0.1<Ot^ffi»Sr*LTV^fc o *fc, ABT-089IL t b aV274T nAChRKfcl^T 
, i9»*^oWa-e*)9, 28±3 M MOEC 50 ffi. *5 £tf2. 3±0. 4<D t/W^SSr^ 
LTl^fc^ **U*. 40±l%(7>aiBSrWr5«5>T^^ h-Cfcofc, t hnACh 

Rf-^^y h-eo^ix&<z)jj**tt, fi) a7V25iT(w*5^rn^ 7 7 h y a 7 

!P^SnAChRtJt^TACh(O180«(O«JP^SJfctJx5ri: (Gal z i (1992), Bfjg 
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jg£!Sb ha7WT nAChRjrJt^Lfcb h a 7V274T<PfittJfrfe J: M^gjg 
ACh<7DEC 50 S^ (-t*V?fJxl MM*3<t tf200 /iM) I £ t h a7V2 74T*5<t;tft: 

t h a7V274Tfcttl03^Pfl x t h «7WT^tt2. 5#ffiiSffl Lfc 0 t h a 7WTO h 
^<0|D»tl*to9ftia^®^ra^^^ttO^y^ (tics) tt, 7=t~XbM 

t ha7V274T<0j£1Sf±* fc h a7WT<Z>Jfc£ t it^TiK SftftShltt bfc 0 
*Clbfc=l7hynAChRr4, AChfcl&flFLT, <fc 9 «< sttfc $ tlUM L 
fc (Galzife(1992), ftffJS) • 

fc ha7V274T nAChRfcfcttSTd^* hgttt^Bj-f SnAChRT y» jfVg KPff 
Ka-j3-xy^n>fv?y (DH0E) , d-7#?7S^ 



urafflsnfc*&ic, ~? hj a 7TM-2 nAChR^^irsaJtsjc&^SrSitfk; 

i-5rt345*lJMLTV^S (Bertrandb(1992),#im) • 

Bata^feOf-* (a) ^^nAChR^§ft:aM^ttffi^^V>Te2g1-5 

It, feit; (b) ■F£StaA(^7>'*^~* BEtt«f^*IB«rSSftr5 r. 
ilCitJ^ffl-f^I irSr^LTl^S (Bertrand b (1992) , MM) . 

t ha7V274T nAChRlC*3V>Tfi, DH/3E (10/xM) 7=*-* 
««E*«P*Stt{bLft: (H5££flK$;ft,fcW . LfrLft&b, 10//M DHbE^AC 
h^^66%t^)*#Scortj;«S:apjBLfcffira*^17 a7V251T nAChR (Bertr 
and & (1993)) iliftfctK r*ifeO*S*H:/hS < , 10/*U Att|;i^5#ff<02. 

1"5 (Proc. Natl. Acad. Sci (U.S.A.) 90:6971-6975) 0 
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£<bl-> t h a7V274T^*5V^Tt4, r*tf4, nAChRT V$ h<£>-j 
A (lOnM) *3£tf#Bftft 



AChfc#t-5*:fcrtftt«rt£^ 

MEC, 10/xM) , ^f/I/^a^fy (MLA, lOnM) , t Kn-j8-:n y ^ u^f *? 
y (DHjSE, 10m M) *3j;tWB*» (OT^hJtl) K#1-4lS»*tt«* 
*vC^5« /hS407^ h#fia<£j£«l4, £t h o7V274T|p«*IISK*5V^T 

, 'T-<TOhU-^tC^i-510nAioiU J 2&f^?r^-ro 



t h a7V274T^^m^feJ:U ; a 7 ff^gnAChRfcfctt 5 =» i? ^IttTy^i 
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» 



nAChR 


y # y k 
(w id 


f£14{L$(%) J 

1 0 il M ACh 


PIS $ {%) 5 


1/iM ACh 


10 M M ACh 


a 7V274T 


DHflE (10) 


4±1 (4) 4 


69±5 (4) T 


52±6 (4) T 




d-TC (1) 


-2+1 (4) 


99±1 (4) r 


97±3 (3) f 




MLA (0 01) 


-4±2 (7)* 


103±1 (4)' 


95±3 (7) T 




MEC (10) 


-1.9±0.2 (4) r 


101 ±1 (4)* 


53±2 (4) f 




ATROP (2) 


0.1 ±0.1 (4) 


28±7 (5)* 


13±5 (6) T 






lOmM ACh Id 


200 M ACh {' 


lOmM ACh \Z 


a 7WT 


DH fl F (10} 

1/11 /J u VI V/y 




41 ±10 (4)* 


23±2 (4)' 




d-TC (1) 


-0 1+0 1 (5) 


28±2 (4) T 


25±3 (4) 1 




MLA (0.01) 


-0.2 ±0.4 (3) 


100 ±0.5 (4) 


99±0.4 (4) r 




MEC (10) 


-0.3 ±0.2 (3) 


82+1 (3) T 


85±3 (3)' 




ATROP (2) 


0.2±0.5 (3) 


4±3 (3) 


12±3 (3)' 



f&&!5 : DHjSE (v>b Yn- TsUj ; d-TC (d-^sK* v !> V) ; MLA ( 

7* fvW = ;MEC ; ATROP (7 h n t'y) 0 

* p<;0.05 (OiCMI-St^) (*^~ rvhwsitftt) 
t p<;0.005 (0«CM1"St^) (*^~r^ h^HffiltttS) 

§ ACh^3*-r5l6«<0iaSF* (%) 



*fc, d-y*??y^ (imm) j*. r=f~;* h«rtiRj#««E*3RfiL*^ofc 

*K /h*«^lRj*«« (ACh^»t-5ft^rt^^SMiS§^3-5%) £SigLfc( 
4{14»2ffl<7)fc Ha7V274T|peiBJiaH*5^r)o ttftft^iffiJSS^ »ifc (ffiff 

ttflSfcS* |*l«<B&ttTtf>fc: ha7WT nAChRfcfc^Ttt, DHjSE (10/iM) , MLA ( 
10m M) > J**^^ (10m M) fcit/d-^^^? V > (lpM) Ol^Ttlt, # 

ic^rtfRjtXtt^fRjf t«l£t^<iiLft^ofc (*i) 0 A^yyftr 

y^^htfcsrhPbV (2mm) (i^atii, nAchR{c::te^TtJfcA>£*f£ 
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t b aV274T nAChRtCjoit 57 gjs* hfctttCMf- 5nAChR7 =jTg^ h(Pffffi 
fiijffi>f[^$)£, t: ha7V274T nAChRftitft h a 7WT<Dp^£:fctt£nAC 
hRACh{C*ti-5^(7)TV^^^ h t UTSffiUfCo ^ft^ftGQnAChRlCO^T 
, 2mm<OM&<DhCh%&mLtZo lote, EC 50 ffittJaot><£> (a7V274Ti41/iM 



/Mi*fi^t>^> (a7V274TT^10MM, ioitfa 7WTTi4l0mM) T*fcofc 0 ^ 1 iCx 

DH0E (10/iM) , d-W7!)> (1/zM) , MLA (lOnM) ioXTf* 
%*y*^ (10 n M) ft, ^OnAChR^V^TT^^^^^ h «k LTf^fflLfCo 
^mifft*), a 7S«^T^^^^ hT*fc5MLAfl#lr^T**)D, fcha7V2 
74Tt5<tt5fc ha7WT£l0nMCD$S^»rLfCo Rtiti%^Zh\C ^*$y?y ( 
IOmM) , DHjSE (10/iM) ^iUM-ytf^ ^ ^(lpM)^^K^> tha7WT«f: 
9 fcb b a7V274T^Pl^Lfc<t 5*Cfo5o ThnfcV (2/zM) J4, 1/iM AChl-*f 
-r$t h a7V274TOJ&^£28%Pl$Lfc;$\ 200 /zM AChl£*H-6t: ha7WTOJ& 

^SS^AChtCj;l9ffi^t:$n?)rtftttA^^y yg£ft£^1-MKusano£> (19 
82) J. Physiol. (London) 328: 143-170; Davidson <b (1991) FEBS Lett. 284:252 
-256;*5<tt>*Dascal6 (1980) Life Sci. 27: 1423-1428) 0 LfrLftfrb, rtttt 
, b ba7V274T^»i"5T hn.tVOf^ffl^lftBJ^SwtlC^b^V^j: 
o nAChRTl/f^~XbX*hZ>**^7^y (10m M) l*. TFntV 

ICJ: 9 PIS $ ft/ch- a 7V274T0F©M<O 5 f@ ^ 3 fflld*3 V> 



T\ ImM AChicM-r5^^^:i-SgrLfc^t)-Cfo^ 089O2{@J4, 

DHjSE (10/iM) f4, ^^E^oACh^SrPtS'T^i^iK, tha7V274T:fc 
il/t h a7WT^joV>Tg^ACh^«€rPl$bfc (* 1 *&m£tltz^) 0 
^ 10 * 7 ^ V (10/i M) [2. b h a7V274T nAChRKlfc^T 14, EC 50 AChj£g £ 9 §3 



<ft*AChJ6«£|fi*Lfc*S, fc b a7WT nAChWC*3V^Ttt, / % 

Lfc^ot, b h£*a7V251T nAChRtt, T*~X V (DfirtHtlZtti- 

ft N Sffil^y b y a7V251T nAChR£«ffilLT^£ 0 Lj6»Lfc#&* ^rftbOg^ 
tttt, DH0E (10 mM) #\ h y a7V251TK*5fj"566%OT='=^ 

fc, V^, =17 b y a7L247T nAChRlC*5tt5^*«S«t Jt^T, 

h-a7V274TtC^V^Trtf^#m«^«^4^bb^^ofc^^C^V^T^?ioTV^ 



(Galzi<b(1992), Hfjjf, ; Bertrandt (1993) , fiftft) 0 Lfc^ot, a7nAChR^ 
= 17 by a7V274HdB8-r5^1taSr%*1-St, ^Ottiitt^HR^TfcSo 

b ba7V274Tgffltt£ 

10/iM AChld*f-f 5t b a 7V274TX»nAChROJ©«<^«a^«IEa5B8ffiH:, Brig 
gs^> (1995) Neuropharmacol. 34: 583-5902 Klf^ CO mffi«EE@;£T\ W«*B«a 
IIJSV^a^Lfc. r*Ltt, »T02O©*ttTUfT4oft: (a) Ca 2+ #c#ttC 
rtt^cO-^ffi^b^»tf^^^^Ba 2+ ^^^5^Barth^ (90mMNaCl, 1 
mM KC1, 0.66mM NaC0 3 , lOmM BaCl 2 , 2. 5mM \f ;V\f 1/ b V ^A*5«tm0nM Na 
-HEPES, P H7.55) (Briggsfe (1995), grS^8E«) 4 fl<E>0Fa*MS, *5<£tf 

(b) Galziib (1992) Nature 359 : 5OO-5O5fc*5l^Tffie><0=!7 b V a^S#£> 
P^ffifflStlTV^5t>O*ii^5fc»KWfi|Lfc0R2«« (82. 5mM NaCl, 2. 
5mM KC1, 2.5mMCaCl 2 , ImM MgCl 2 , 0. 5/zMT b n IfVJs ±tf5mM Na-HEPES^y 7 
7- PH7.4) «03<@COSPa»o iffe&^ftfrTKfcV^Tfc, AcD#fflfl&®ffi 



ha 7»£§inAChR (Briggs h (1995) , MS) S3j:t^=!7 t>!)a 7 If £SnAChR ( 
Galziib(1992), ttrtfttffiffl****-*-*^ =17 h !> a 7V251TSBJ|#Ht, 

fcffiKttSr* £ fc (Galzi 55 (1992) , fill) 0 

gjjgj|7 

SE^J^^ty^y 1 ^^^ (geneticin) »ttO^S**ffl!SlR^S^Ofc»^^ 
^^^yH14Se^^^^i-5K^tt^m^^^-pRc/CMV (Invitrogen, San 
Diego, CA) Srffl^T, t ha7i?£S! (WT) *5<tt^a 7V274T£&3EftnAChRSr 
fc: hJ&JSffSBia*HEK-293rtlC Hf: 0 SgcDNAIt, Gopalakrishna 

nh (1995) Eur. J. Pharmacal. (Mol. Pharm. ) 290:237-246fcEtt<D ]) #7 * 
(GIBCO) £fflv^ h?:/*?** M" 5o -<D7:/n~^£/fl^T, 



&<fcWa 2 *}C\J&^£^-t" (Gopalakrishnanb(1995), irtJi ; Del bono?? (1996 
) J. Pharmacol. Exp. Ther. (BUM*)) o B7|:^tffl»7-?lt * 

t h a 7V274T££#tt, =3^^ttT^ =^=^ Hw± 9 Pl§*^5^ * = X 
A t TMSttt:^ S i: %X t>H5 v^-x l/^/y 7, (C. elegans) deg-3 
(u662) (DSJ5Klg6«{«*HSti-5«|SIttSr«»rS (Treinin:fc£U£halfie ( 
1995) Amutated acetylcholine receptor subunit causes neuronal degenerati 
on in C. elegans. Neuron 14:871-877) 0 t h a 7V251T3CSnAChR(OjS»f4, » 
feS^ffiOJWSW-cabS^ (H4) , = 17 by «7V251T«ftnA(M£ra*fc* 
^e ) <^V^Ca 2+ Silltt$r*bTV^T, ttg««:<0iS«Mta^ fc5*M*T-CH\ 
ffl*J^Ca 2 "«A4:5l^^r U Lfc*5oTajftJESrffl< 0 <*7V274T£3 
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9l0~100{g, HMftl^fflteT- fee fc h a7V274T^gnAChRdS, SSftL 



«WS3i>5. Lfc^oT. t ha7V274T*3£05B9»IE^nAChRf4, 7^FO$ 



SSS^^^K (t«J;Uf> t h a 7V274TSJW0 0>lM&flHgtt3&*&B$± L 5 3 
ftffi-f h%®S<>7 5— <D 1 -ofiLacSwitch^ (Stratagene) "C& !9 * rftti, 

ae^^sriwwi-sfcfefc?^ h-^^nyogpiiSrfflv^. ucswitch^ 

ZMm&lacVyUyV-m^??- ( P 3'SS) *S «fc X&ttlac-:*--* U- * - 
tt<<9*~- (pOPRSVI-CAT) Zm^Zo fc&fo'gmWiS.. p3'SSrt0VM*^nT 



^^^iBttiie^Sr^UT, *fc, pOPRSVI-CATX*^ — rtO**W*»»tt 

hSr*^S*5 0 IPTG<0##£T"CI3:, pOPRSVT-CAT^ fl^^u 
- * -Jw*H-S Lac y/Uyf-^ >v< * SO^i: <t 9 te¥^pfijh £ ;fxS 0 IPT 



k ha7V274T§e»ffr&*ttIIS^^ HEK- 
293jfBflartt?^cDNAO-iattl8^(D^, ^<D^m, myitis (i) h 
/w* (4%) «H«feU ^#SiiJ!a^Kfe^«rS^1-Stl^SrfFffir 

if (ldh) oi/^h, mmmmommtx.xm&'r^ztKxv) wz.i£, Don 

nelly-Roberts b (1996) Brain Res. 719:36-44) , (iii) ±ft&<Dj%mt Lt 

9 (fiBRtf, Little S> (1996) Br. J. Dermatol, 134: 199-207 ;DSouza?> (1996) 
J. Neurosci. Res. 43: 289-298 ; Malcolm t> (1996) J. Neurochem. 66:2350-2360 

) , (iv) mm^<DB^{t^^^^^(D^^XXf^(m^\iis Wrobelb 
(1996) J. 

Immunol. Methods 189:243-249), *fcttJHJKKR(0^tt*fcJ4jlBJia«:W«tg 
Og?£K*t LT^gtt^^-f flLOttWK: J: 9 > »«*tt£ff«-T3 r. fc 

mutfift&ffi&m^ZZt&'timVhZ mZ-ti* AlisonfcitfSarraf (1995) 
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Hum. Exp. Toxicol. 14 : 234-247 ;Didier?> (1996) J.Neurosci. 16:2238-2250) 

h $tVfc«BSS. *5«fctffc h o 7V274T^fr-C h 7 ^ 7 = 9 h ^ftfdffiJJ&lCfcl^ 
Tfr*5. t ha7V274T^frW5Sm/ii s )WBa^tt^O^/55.5^t^fit^$^ 



t Mcj3tt3a7V274T£M#<P#£tt, Wx.«, #y p« y — (PCR 
, a 7^^«t4r^W-t-?)fcfelCjJft^PCR ( TRT-PCRJ ) SrfflV>5 C i ^ 



^y^T-t^lClOOngCO^DNA^ffl-r^it^oIlg-Cfe^^,, a 7 ^gflsW 
WtglC-t-5t?fe5 5o V274Tfi^*s^i:?)Be^Sji-fe^y V h2$r^tf^^5f- 

K**Wi" 5 (a) b h£ga i^y'a.-y Y omtfttf V * 9 Is*? 

7^7*3.=.5/ hndM©cDNA&&W^5fc*CD , t> 0 lO©7JS:li, (a) $$E¥£ 
fT#oTcDNA£#, (b) Ig (a) -e#fccDNA£iSi|I U (c) f*!&f- VTVw* 



V>l±, f-y^U >-^LfcDNA, *fc«RT-PCRICi ORNA^kHSMLfccDNASr, * * 
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X-5'*Jim-3') SrttfflUT*|«i-*Cfc!iS-Ct*. ttttiXS (c) 14, Mfe*I 
tt, EW##l*fctt J t©-»fc£trEW&5rJ-<5) £fcf«: C*t<b 

2 *fc{4^-©-SS<DT 5 / mamz'atro 



t h a 7 <Ds< D V274*>> f)M/*= ^© g 3£tfj3S&^:}3 i tfB8ii£&3e& 
#< tt)«T»2oO^-('7 P rof&^SrtT^5 -t/J5pr^x*fo?>5 : (i) 

fta 7 7^^ (ii) V/^KO^JfcSrlBlhi-afc* 

OTV^-trVX^-U =^5t^ K*ft(^X.tf, Alberts J; r/Morris (1994), A 

ntisense knockouts : molecular scalpels for the dissection of signal 
transduction. Trends in Pharmacological Sciences 15: 250-254 Sr#fi8$Jx/c 
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lf*>, *fc»4 (iii) &mi&%£<Dmi&Z&1- 



tZMtLXtDfefa, fixti, Tl"f~tV*Jry Virf K5' -GGCTACACCTCAT 

GGGCTCG (E?"J#-t9) £<£ffl1"5 r. i 5„ Lfc^oT, i©:* y ? ^ 



±1-5. 7m^5^?^fKB, ttlWl»K»LK»-T-*rfittttt 
«fflJ!af*a*fcl4<t6©»jiSt-*H-5 a7V274T©tF*SrWffi1"5 1 oco^ 
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5 



j^-f 5a7-fe>'^.*5 < tU { 5^.-1r> / ^.^-y =f^^ U^-f- K [-?rn€^ 5' -CGAGCCCA 
TGAGGTGTAGCC (gB?lJ#-S§-10) fcitft' - CCAGGCATTCGGAGCTTGCC (SB^JS^-ll) ] 

fKrt WGC^ftOit S£ LGeneBankrt to'&Smn t it^ V f L fc 7 V 
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( 2 ) SB ft & * 1 <D tff ft : 

( i ) ffi ft © » : 

( A ) fi: $ : 159! J£ £ St 

( b ) st : m m 

( C ) « <D ft : - * & 
(D) h#ai> 
(ii) ga?lJ^>®^ : Genomic DNA 

( x i ) sa ai : sa ft # 1 : 

CTCGAGCCC ATG AGG TGT AGC CCC GGA GGA GTG TGG CTG GCA CTG GCA 48 



GCA 


TCT 


CTC 


CTG 


CAC 


GTG 


TCC 


CTG 


CAA 


GGC 


GAG 


TTC 


CAG 


AGG 


AAG 


CTT 


96 


TAC 


AAG 


GAG 


CTG 


GTC 


AAG 


AAC 


TAC 


AAT 


CCC 


TTG 


GAG 


AGG 


CCC 


GTG 


GCC 


144 


AAT 


GAC 


TCG 


CAA 


CCA 


CTC 


ACC 


GTC 


TAC 


TTC 


TCC 


CTG 


AGC 


CTC 


CTG 


CAG 


192 


ATC 


ATG 


GAC 


GTG 


GAT 


GAG 


AAG 


AAC 


CAA 


GTT 


TTA 


ACC 


ACC 


AAC 


ATT 


TGG 


240 


CTG 


CAA 


ATG 


TCT 


TGG 


ACA 


GAT 


CAC 


TAT 


TTA 


CAG 


TGG 


AAT 


GTG 


TCA 


GAA 


288 


TAT 


CCA 


GGG 


GTG 


AAG 


ACT 


GTT 


CGT 


TTC 


CCA 


GAT 


GGC 


CAG 


ATT 


TGG 


AAA 


336 


CCA 


GAC ATT 


CTT 


CTC 


TAT 


AAC 


AGT 


GCT 


GAT 


GAG 


CGC 


TTT 


GAC 


GCC 


ACA 


384 


TTC 


CAC 


ACT 


AAC 


GTG 


TTG 


GTG 


AAT 


TCT 


TCT 


GGG 


CAT 


TGC 


CAG 


TAC 


CTG 


432 


CCT 


CCA 


GGC 


ATA 


TTC 


AAG 


AGT 


TCC 


TGC 


TAC 


ATC 


GAT 


GTA 


CGC 


TGG 


TTT 


480 


CCC 


TTT 


GAT 


GTG 


CAG 


CAC 


TGC 


AAA 


CTG 


AAG 


TTT 


GGG 


TCC 


TGG 


TCT 


TAC 


528 


GGA 


GGC 


TGG 


TCC 


TTG 


GAT 


CTG 


CAG 


ATG 


CAG 


GAG 


GCA 


GAT 


ATC 


AGT 


GGC 


576 


TAT 


ATC 


CCC 


AAT 


GGA 


GAA 


TGG 


GAC 


CTA 


GTG 


GGA 


ATC 


CCC 


GGC 


AAG 


AGG 


624 


AGT 


GAA AGG 


TTC 


TAT 


GAG 


TGC 


TGC 


AAA 


GAG 


CCC 


TAC 


CCC 


GAT 


GTC 


ACC 


672 


TTC 


ACA 


GTG 


ACC 


ATG 


CGC 


CGC 


AGG 


ACA 


CTC 


TAC 


TAT 


GGC 


CTC 


AAC 


CTG 


720 


CTG 


ATC 


CCC 


TGT 


GTG 


CTC 


ATC 


TCC 


GCC 


CTC 


GCC 


CTG 


CTG 


GTG 


TTC 


CTG 


768 


CTT 


CCT 


GCA 


GAT 


TCC 


GGG 


GAG 


AAG 


ATT 


TCC 


CTG 


GGG 


ATA 


ACA 


GTC 


TTA 


816 


CTC 


TCT 


CTT 


ACC 


ACC 


TTC 


ATG 


CTG 


CTC 


GTG 


GCT 


GAG 


ATC 


ATG 


CCC 


GCA 


864 


ACA 


TCC 


GAT 


TCG 


GTA 


CCA 


TTG 


ATA 


GCC 


CAG 


TAC. TTC 


GCC 


AGC 


ACC 


ATG 


912 


ATC 


ATC 


GTG 


GGC 


CTC 


TCG 


GTG 


GTG 


GTG 


ACG 


GTG 


ATC 


GTG 


CTG 


CAG 


TAC 


960 


CAC 


CAC 


CAC 


GAC 


CCC 


GAC 


GGC 


GGC 


AAG 


ATG 


CCC 


AAG 


TGG 


ACC 


AGA 


GTC 


1008 


ATC 


CTT 


CTG 


AAC 


TGG 


TGC 


GCG 


TGG 


TTC 


CTG 


CGA 


ATG 


AAG 


AGG 


CCC 


GGG 


1056 


GAG 


GAC 


AAG 


GTG 


CGC 


CCG 


GCC 


TGC 


CAG 


CAC 


AAG 


CAG 


CGG 


CGC 


TGC 


AGC 


1104 


CTG 


GCC 


AGT 


GTG 


GAG 


ATG 


AGC 


GCC 


GTG 


GCG 


CCG 


CCG 


CCC 


GCC 


AGC 


AAC 


1152 


GGG AAC 


CTG 


CTG 


TAC 


ATC 


GGC 


TTC 


CGC 


GGC 


CTG 


GAC 


GGC 


GTG 


CAC 


TGT 


1200 


GTC 


CCG 


ACC 


CCC 


GAC 


TCT 


GGG 


GTA 


GTG 


TGT 


GGC 


CGC 


ATG 


GCC 


TGC 


TCC 


1248 


CCC 


ACG 


CAC 


GAT 


GAG 


CAC 


CTC 


CTG 


CAC 


GGC 


GGG 


CAA 


CCC 


CCC 


GAG 


GGG 


1296 


GAC 


CCG 


GAC 


TTG 


GCC 


AAG 


ATC 


CTG 


GAG 


GAG 


GTC 


CGC 


TAC 


ATT 


GCC 


AAC 


1344 


CGC 


TTC 


CGC 


TGC 


CAG 


GAC 


GAA 


AGC 


GAG 


GCG 


GTC 


TGC 


AGC 


GAG 


TGG 


AAG 


1392 


TTC 


GCC 


GCC 


TGT 


GTG 


GTG 


GAC 


CGC 


CTG 


TGC 


CTC 


ATG 


GCC 


TTC 


TCG 


GTC 


1440 


TTC 


ACC 


ATC 


ATC 


TGC 


ACC 


ATC 


GGC 


ATC 


CTG 


ATG 


TCG 


GCT 


CCC 


AAC 


TTC 


1488 


GTG 


GAG 


GCC 


GTG 


TCC 


AAA 


GAC 


TTT 


GCG 


TAACCACGCC TGGTTCTGTA 




1535 



CATGTGGAAA ACTCACAGAT GGGCAAGCGC TTTGGCTTGG CGAGATTCGG CCGGAA 1591 
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( 2 ) sa n # flr 2 o mf « : 

( i ) BB 3RJ <D # {R : 

( A) : 502 7 5 / i 

( b ) m : 7 i ; m 

(D) htfo^-iitgltt 
( i i ) G &\ <T> II IS : 9 V '< t W 
( x i ) SB n : 82 yij # -t 2 : 

Met Arg Cys Ser Pro Gly Gly Val Trp 
Leu His Val Ser Leu Gin Gly Glu Phe 
Leu Val Lys Asn Tyr Asn Pro Leu Glu 
Gin Pro Leu Thr Val Tyr Phe Ser Leu 
Val Asp Glu Lys Asn Gin Val Leu Thr 
Ser Trp Thr Asp His Tyr Leu Gin Trp 
Val Lys Thr Val Arg Phe Pro Asp Gly 
Leu Leu Tyr Asn Ser Ala Asp Glu Arg 
Asn Val Leu Val Asn Ser Ser Gly His 
He Phe Lys Ser Ser Cys Tyr He Asp 
Val Gin His Cys Lys Leu Lys Phe Gly 
Ser Leu Asp Leu Gin Met Gin Glu Ala 
Asn Gly Glu Trp Asp Leu Val Gly He 
Phe Tyr Glu Cys Cys Lys Glu Pro Tyr 
Thr Met Arg Arg Arg Thr Leu Tyr Tyr 
Cys Val Leu He Ser Ala Leu Ala Leu 
Asp Ser Gly Glu Lys He Ser Leu Gly 
Thr Thr Phe Met Leu Leu Val Ala Glu 
Ser Val Pro Leu He Ala Gin Tyr Phe 
Gly Leu Ser Val Val Val Thr Val lie 
Asp Pro Asp Gly Gly Lys Met Pro Lys 
Asn Trp Cys Ala Trp Phe Leu Arg Met 
Val Arg Pro Ala Cys Gin His Lys Gin 
Val Glu Met Ser Ala Val Ala Pro Pro 
Leu Tyr He Gly Phe Arg Gly Leu Asp 
Pro Asp Ser Gly Val Val Cys Gly Arg 
Asp Glu His Leu Leu His Gly Gly Gin 
Leu Ala Lys He Leu Glu Glu Val Arg 
Cys Gin Asp Glu Ser Glu Ala Val Cys 
Cys Val Val Asp Arg Leu Cys Leu Met 
He Cys Thr He Gly He Leu Met Ser 
Val Ser Lys Asp Phe Ala 



Leu 


Ala 


Leu Ala Ala 


Ser Leu 


16 


Gin 


Arg 


Lys Leu Tyr 


Lys Glu 


J>2. 


Arg Pro Val Ala Asn Asp Ser 


48 


Ser 


Leu 


Leu Gin He 


Met Asp 


64 


Thr 


Asn 


He Trp Leu 


Gin Met 


80 


Asn 


Val 


Ser Glu Tyr Pro Gly 


96 


Gin 


He 


Trp Lys Pro 


Asp He 


112 


Phe Asp Ala Thr Phe His Thr 


128 


Cys 


Gin 


Tyr Leu Pro 


Pro Gly 


144 


Val 


Arg Trp Phe Pro 


Phe Asp 


160 


Ser 


Trp 


Ser Tyr Gly Gly Trp 


176 


Asp 


He 


Ser Gly Tyr 


He Pro 


192 


Pro 


Gly Lys Arg Ser 


Glu Arg 


208 


Pro Asp Val Thr Phe 


Thr Val 


224 


Gly Leu Asn Leu Leu 


He Pro 


240 


Leu 


Val 


Phe Leu Leu 


Pro Ala 


256 


He 


Thr 


Val Leu Leu 


Ser Leu 


272 


He 


Met 


Pro Ala Thr Ser Asp 


288 


Ala 


Ser 


Thr Met He 


He Val 


304 


Val 


Leu 


Gin Tyr His 


His His 


320 


Trp 


Thr 


Arg Val lie 


Leu Leu 


336 


Lys 


Arg 


Pro Gly Glu 


Asp Lys 


352 


Arg 


Arg 


Cys Ser Leu 


Ala Ser 


368 


Pro 


Ala 


Ser Asn Gly Asn Leu 


384 


Gly Val 


His Cys Val 


Pro Thr 


400 


Met 


Ala 


Cys Ser Pro 


Thr His 


416 


Pro 


Pro 


Glu Gly Asp 


Pro Asp 


432 


Tyr 


He 


Ala Asn Arg 


Phe Arg 


44 8 


Ser 


Glu 


Trp Lys Phe 


Ala Ala 


464 


Ala 


Phe 


Ser Val Phe 
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